METHODS
We searched PubMed for the terms "ELSA-Brasil" and "intimamedia" to select the articles included in this review. ELSA-Brasil has a steering committee and a publications and presentations committee. 11 Both are composed of researchers from each ELSABrasil investigation site and also keep track of these published papers, which were added to this review.
We classified these articles according to their main objectives, into three subsections: "CIMT protocol and value distributions at ELSA-Brasil baseline", "CIMT and traditional cardiovascular risk factors" and "CIMT and novel cardiovascular risk factors or other conditions". We also present information about IMT assessment from ongoing onsite reevaluations of study participants (ELSABrasil Visit 3) and some of the study perspectives for the near future.
RESULTS
We found 21 published articles using CIMT data from the baseline assessment. Table 1 [12] [13] [14] [15] [16] [17] [18] [19] [20] shows the main aims, findings and conclusions of articles focusing on the association with traditional risk factors and Table 2 21-32 shows the main aims, findings and conclusions of articles focusing on the association with novel cardiovascular risk factors or other conditions.
DISCUSSION

CIMT protocol and value distributions at ELSA-Brasil baseline
Acquisition of CIMT images in the ELSA-Brasil study complied with the recommendations from the American and Brazilian Societies of Echocardiography. All patients were examined by technicians and/or physicians who had previously been trained and certified for this protocol. The images were obtained using Toshiba Aplio XG ultrasound devices with a linear 7.5 MHz transducer. All images obtained were sent to an examination reading center in São Paulo. To measure CIMT, each common carotid artery (CCA) was identified along its longitudinal axis, using standard brightness and contrast. IMT was calculated automatically using the Medical Imaging Applications software (MIA, Coralville, Iowa, USA), with analysis on three electrocardiographically gated cardiac cycles. Only the proximal far wall of the CCA (1 cm proximally to the carotid bifurcation, with 1 cm length) was measured, and mean and maximum values for each CCA were obtained. 33 The current Brazilian recommendations for ultrasound evaluation on carotid atherosclerotic disease use the ELSA-Brasil CIMT values as the standard for the Brazilian adult population. 34 These standards are important, because a CIMT value ≥ the 75 th percentile for an individual's age, sex and race/ethnicity, and which has been determined from the distribution in his/her reference population, is usually considered indicative of higher subclinical atherosclerosis burden. 35 Comparing IMT values across cohorts is difficult. Differences in study populations, sample selection, year of recruitment, CIMT protocols and statistical choices influence these comparisons.
Considering the context of these limitations, Santos et al. 12 showed that for the same sex, age and race, the CIMT values in ELSA-Brasil were on the whole slightly lower than those in the ARIC study, but were similar to the findings from the German Gutenberg Heart Study.
CIMT and traditional cardiovascular risk factors
The abovementioned article by Santos et al. 12 An association between CIMT values and blood pressure (BP) has been described in the ELSA-Brasil cohort 20 and in other samples. 37 Another two ELSA-Brasil articles have explored additional aspects of this association. Lotufo et al. 18 analyzed data from ELSABrasil participants who were using antihypertensive medications.
These authors found that those with resistant hypertension (defined as non-controlled BP despite using at least three different classes of antihypertensive medication or controlled BP through using at least
Main aims and associations Main findings Main conclusions
Age, sex and race 12 Median regression slopes: +0.0069 to +0.0079 (per one-year increase in age) CIMT increased with age in all sex and race groups.
AdjB for male sex: +0.036 (P < 0.001) CIMT was higher in men than in women.
AdjB for mixed race (compared with blacks): -0.030 (P < 0.001) AdjB for white race (compared with blacks): -0.041 (P < 0.001)
Black race was associated with higher CIMT values than those of whites. Mixed-race individuals had intermediate values, but these were closer to those found in whites.
AHA CVH score 13 AdjB for one-point increase in the CVH score: -0.011 (95% CI: -0.012 to -0.010)
CIMT values were significantly and inversely associated with the CVH score.
Blood pressure variability 14 Standardized path coefficient from BP variability to residual CIMT (after regression to assess main confounders): +0.046 (P < 0.001)
After minimizing the influence of the main confounders, there was a small but significant association between systolic blood pressure variability and CIMT values.
Glucose levels 10 to 12 years before baseline 15 AdjB for glucose levels 110-125 mg/dl: +0.028 (95% CI: +0.003 to +0.053)
Participants with glucose levels between 110 and 125 mg/dl in 1998 had higher CIMT values at the ELSA-Brasil baseline than did those with glucose levels < 100 mg/dl. Interaction between age and current smoking: +0.013 (P < 0.001) Interaction between female sex and current smoking: -0.30 (P < 0.001) Interaction between race and current smoking:
+0.062 (P = 0.03) Interaction between educational level and current smoking: -0.087 (P = 0.004)
The association between current smoking and CIMT was stronger among older individuals, males, non-whites and individuals with lower educational levels.
Variance explained by traditional risk factors 20 R 2 for main models: 0.141 to 0.373 Less than 40% of CIMT variance was explained by traditional risk factors. AdjB for one SD increase in blood pressure (all individuals) Men: 0.017 (P < 0.001); women: 0.023 (P < 0.001) AdjB for one SD increase in LDL/HDL ratio (all individuals) Men: 0.009 (P < 0.001); women: 0.009 (P < 0.001) AdjB for one SD increase in NC (all individuals) Men: 0.026 (P < 0.001); women: 0.019 (P < 0.001) AdjB for one SD increase in glycohemoglobin (all individuals) Men: 0.005 (P < 0.05); women: 0.006 (P < 0.01) Pulse pressure, LDL/HDL ratio and neck circumference were the most consistent contributors to the main models, while the association with measurements of glucose metabolism was weaker.
95% CI = 95% confidence interval; AdjB = adjusted beta-coefficient; AdjOR = adjusted odds ratio; AHA = American Heart Association; CIMT = carotid intimamedia thickness; CVH = cardiovascular health; HALP = hyperalphalipoproteinemia. HDL = high-density lipoprotein; LDL = low-density lipoprotein; NC = neck circumference; SD = standard deviation. There was a direct association between insulin resistance and CIMT values, while glucose levels or glycated hemoglobin were not associated with CIMT in the main models. This raised the hypothesis that a direct effect from insulin on atherosclerosis or insulin-promoted medial hypertrophy may be involved. Intensity and frequency of mental symptoms, along with generalized anxiety disorder and common mental disorder, were associated with higher CIMT values in full models. Migraine, regardless of the presence of aura symptoms, was not associated with CIMT values after adjustment for confounders.
Socioeconomic mobility 30 AdjB for downward intergenerational mobility (3 or more levels in a 7-level ladder): +0.013 (P = 0.04) AdjB for stable low social status: +0.012 (P = 0.03) Downward intergenerational mobility was associated with higher CIMT values, and the more intense the downward mobility was, the more intense this association also was. For intragenerational mobility, individuals with stable low social status had higher CIMT values than did those with stable high social status. Table 2 . ELSA-Brasil studies evaluating the association between carotid intima-media thickness and novel cardiovascular risk factors, and other association studies 95% CI = 95% confidence interval; AdjB = adjusted beta-coefficient; AdjOR = adjusted odds ratio; BP = blood pressure; CIMT = carotid intima-media thickness. HOMA-IR = homeostasis model assessment -insulin resistance; OR = odds ratio; SD = standard deviation; TMT-B: trail-making test B.
four different classes of antihypertensive medication) had higher CIMT values than did those with non-resistant hypertension, thus suggesting that a dose-response relationship existed between BP and CIMT. However, this association is not limited to individuals using antihypertensives. Recently, Ribeiro et al. 14 
CIMT and novel cardiovascular risk factors or other conditions
One of the greatest strengths of the ELSA-Brasil cohort is that it enables studies on the effects of social variables on clinical (bio- Miname et al. 22 compared different protocols for calculating the ankle-brachial index (ABI, a measurement of peripheral artery disease) at the ELSA-Brasil baseline. ABI is based on the ratio of systolic BP measured at the ankle divided by systolic BP measured in the arm. These authors found that when the highest ankle systolic BP was used for ABI calculation, the association with CIMT values was stronger than if they used the mean or lowest ankle systolic BP.
The ELSA-Brasil CIMT data were also used to evaluate the atherosclerotic burden associated with HIV infection. Pacheco et al. 26 compared data from HIV-positive patients who were followed in a cohort in Rio de Janeiro, HIV-negative friends of these subjects, and ELSA-Brasil participants. These authors reported that there were no significant associations between HIV infection status and CIMT values in adjusted models.
ELSA-Brasil Visit 3 and perspectives
The third onsite assessment (Visit 3) of the ELSA-Brasil participants began in early 2017, and is expected to end in 2018. Most current data suggest that CIMT values have higher importance than does CIMT progression in cardiovascular risk prediction. 3, 45 However, conflicting data exists, 46,47 at least partially due to different study populations and heterogeneous CIMT protocols. In addition, plaque analyses (including total plaque area information) for the common carotid, carotid bulb and internal carotid arteries at the baseline are currently underway.
Cross-sectional and longitudinal analyses using these data may be available soon. 
